I. INTRODUCTION
The ANTARES (Astronomy with a Neutrino Telescope and Abyss environmental RESearch) detector [1] [2] has been completed in May 2008, and it is currently the major neutrino telescope in the Northern Hemisphere. The full detector consists on a 3−dimensional array of photomultipliers set out in 12 lines deployed in the Mediterranean Sea at a depth of about 2500 m and about 40 km from the south coast of France. The 10 ′′ photomultipliers [3] detect the Cherenkov light induced by the relativistic muons generated in the high energy neutrino interactions with the surrounding material. During the year 2007 ANTARES was operated in a smaller configuration of only 5 lines. Nevertheless, the good angular resolution of the 5 line configuration (< 0.5
• at 10 TeV) made it possible to start with the physics analysis and perform a search for neutrino sources in the visible sky of ANTARES. In this contribution we present the results obtained by an unbinned analysis for the search of point sources with the 5-line data. The description of the data is given in section II while the methodology is explained in section III. The results are compatible with a background fluctuation and hence, the first upper limits on the cosmic neutrino flux set for ANTARES are given in section IV.
II. DATA PROCESSING AND DETECTOR

PERFORMANCE
Data used in the analysis correspond to a sample of data taken from February to December 2007 1 , in which ANTARES was operated in a smaller configuration of only 5 of its 12 lines. Due to several detector operations including the deployment and connexion of new lines, the actual live-time for the 5-line configuration is 140 days.
The reconstruction of the muon track is achieved by using the information given by the time and amplitude of the signal of the Cherenkov photons arriving to the photomultiplier. The reconstruction algorithm is based on a maximum likelihood method [4] where the quality parameter is defined by the maximum log-likelihood per degree of freedom plus a term that takes into account the number of compatible solutions, N comp , found in the algorithm:
(1) Fig.1 shows the complementary cumulative distribution 2 of Λ for up-going events with a cut in elevation < −10
• in order to eliminate a possible atmospheric muon contamination near the horizon. In this analysis, the contributions from atmospheric muons and neutrinos coming from the cosmic ray interactions in the Earth ′ s atmosphere are simulated using Monte Carlo techniques. Atmospheric muons are simulated with CORSIKA [5] , with QGSJET [6] models for the hadronic interactions and Horandel [7] for the cosmic ray composition; neutrinos are generated with the GENNEU [8] package and the Bartol [9] model. In fig.2 the declination distribution for both Monte Carlo and real data is shown. After applying a cut in Λ < −4.7 and elevation< −10
• a total number of 94 events are selected with a contamination 3 of 20% due to misreconstructed atmospheric muons. This distribution is used in the analysis to estimate the background density function (see next section). The two plots show a good agreement between data and Monte Carlo. The detector performance is usually done in terms of its effective area and angular resolution. In fig.3 the expected performance for the 5-line detector is shown as a function of the neutrino generated energy. At 10 TeV the effective area ( fig.3a) , averaged over the neutrino angle direction, has a value of about 4×10 −2 m 2 . The decrease of the effective area above ∼ 1 PeV is due to the opacity of the Earth for neutrinos at these energies. The angular resolution ( fig.3b ) for high energy neutrinos is limited by intrinsic detector and environmental characteristics (i.e. PMT transit time spread, dispersion and scattering of light) and it is better than 0.5
• for energies above 10 TeV.
III. SEARCHING ALGORITHMS
Two methods have been developed to perform the search for point sources. The first one is an unbinned method based on the expectation-maximization algorithm [10] applied to the point source search in a neutrino telescope [11] . The second method is a standard binned method only used to cross-check the results obtained with the unbinned method.
A. Unbinned method
The expectation-maximization method is a clustering algorithm that analytically maximizes the likelihood in finite mixture problems which are described by different density components (pdf). In our case the mixture problem can be expressed as the sum of two density distributions: the background distribution of atmospheric neutrinos and the signal of cosmic neutrinos. Since the detector response is uniform in right ascension the background only depends on the declination. A fit of the declination distribution of real data ( fig.2) gives the background density used in the algorithm. The signal pdf model is assumed to follow a two-dimensional Gaussian. The EM algorithm assumes that the set of given observations (in our case the equatorial coordinates of the observed neutrino events) forms a set of incomplete data vectors. The unknown information is whether or not the observed event belongs to the background or the signal pdf. A class indicator vector or weight is added to each event taking the value 0 for background and 1 for signal. The observed events with this additional associated weight forms the complete data set with a new complete likelihood. The EM procedure consists of two main steps: in the expectation step (E-step) an estimate of the initial parameters (Ψ (0) ), including the value of the associated weights, is given and the expectation value of the complete log-likelihood is evaluated for this current set of parameters; in the Maximization step (Mstep) a new set of parameters Ψ = Ψ (m) is found that maximize the complete data log-likelihood. Successive maximizations of the complete likelihood lead to the maximization of the likelihood of the incomplete data set. After the likelihood maximization the model testing theory is used to confirm or reject the existence of a point source. In this analysis the Bayesian Information Criterion (BIC) is used as a test statistic:
which is the maximum likelihood ratio of the two models we are testing (M 1 = background + signal, over M 0 = background) plus a factor that takes into account the degrees of freedom in our testing model (ν 1 ) and the number of events n in our sample; Ψ ML k indicates the estimate obtained by the algorithm for the set of parameters that define each model. Since there is no analytical probability distribution associated to our problem 10 4 experiments have been simulated to infer the BIC distribution. The background is simulating by randomizing real events uniformly in right ascension. The signal simulation has been inferred from Monte Carlo using the corresponding angular error distributions for neutrino spectral index of 2.0.
In case of an observation a BIC obs value is selected and the probability that this BIC obs is not due to a source is computed. When the probability reaches the 90% it can be ensured that there is no source emitting a flux that would yield a BIC value higher than the one observed and an upper limit is set.
B. Binned method
Since it is well known that binned methods are not as sensitive as unbinned analysis, in this work the binned method has been used only to cross-check the results obtained with the EM method. The point source search analysis presented here consists in the optimization of the size of the search cone in order to maximize the probability of finding a cluster of events incompatible with background (at a 90% C.L.). The approach followed in this analysis is the minimization of the Model Rejection Factor (MRF). The MRF is defined as the ratio between the average upper limit, which depends on the expected background inside the bin, and the signal contained in the searching bin. The background is estimated from real data and the fraction of the contained signal is computed using the angular error distribution inferred from Monte Carlo simulations for a neutrino flux with a spectral index of 2.0. The angular radius that minimizes the MRF is considered the optimum bin size for point source search.
IV. RESULTS
Two different implementations of a point source analysis have been applied. In the first one a search for a signal excess in pre-defined directions in the sky corresponding to the position of neutrino candidate sources is performed. The second is a full sky survey in which no assumptions about the source position is made.
The ANTARES collaboration follows a strict blinding policy. This means that the analyses have been optimized using real data scrambled in right ascension. Once the parameters have been fixed the results are obtained by looking at real data.
A. Fixed source search
The first analysis performed to search for a point-like signal consists in looking at a list of possible neutrino emitters. Taking into account the ANTARES visibility (for up-going events) and the lack of statistics at declinations higher than 10
• , 24 sources have been selected among the most promising galactic and extragalactic neutrino source candidates (supernova remnants, BL Lac objects, etc.). The hot spot reported by the IceCube collaboration in the analysis of the 22-line data [12] has also been included in the ANTARES list. No significant excess has been found in the 5-line data sample. The results are shown in table I. The P-values, i.e. the probability of the background to produce the observed BIC value, has been reported for each candidate source in the list. The lowest P-value (a 2.8 σ excess, pretrial) corresponds to the location (δ = -57.76
• , RA=155.8 • ), which is expected in 10% of the experiments when looking at 25 sources (post-trial probability). The results are compatible with the binned method. The corresponding flux limits have been also reported in the last column and shown in fig.4 . As can be seen, the first limits from ANTARES are already competitive with the previous experiments looking at the Southern sky.
B. All sky search
In the all sky survey no assumption about the source location is done. In the EM method a pre-clustering algorithm selects few cluster candidates and only the cluster with the highest significance is considered. The highest BIC value is found at a position (δ = -63.7
• , RA=243.9
• ), corresponding to a P-value of 0.3 (1σ excess). In this case no trial corrections has to be done because the method looks directly to the most [15] , AMANDA [13] and SuperKamiokande [14] ). The predicted sensitivity of ANTARES for 365 days (line) is also shown. significant cluster.
V. CONCLUSIONS
ANTARES is the first undersea neutrino telescope and the largest apparatus in the Northern Hemisphere. It reached its full configuration in May 2008. Due to its exceptional angular resolution better than 0.3
• at high energy it is especially suited for the search for neutrino point sources. In this contribution the analysis of the data taken with 5 lines during the year 2007 have been presented together with the first limits for a point source search. Two independent methods have been used: a more powerful unbinned method based on the Expectation-Maximization algorithm and a binned method to cross-check the results. The two methods have been applied to search for a signal excess at the locations of a list of candidate sources (fixed source search). No statistically significant excess have been found in the data. The lowest P-value is a 2.8 σ excess (pre-trial) corresponding to the location (δ = -57.76
• , RA=155.8
• ), expected in 10% (post-trial) of the experiments when looking at 25 sources. Moreover a blind search over the full sky has been also performed, without making any assumption about the source position. Again, no excess has been found and the lowest P-value corresponds to 1σ excess at (δ = -63.7
• ). Although no evidence of neutrino sources have been found in the data, with only 5 lines and 140 days of livetime, ANTARES has set the best upper limits for neutrino point sources in the Southern Hemisphere. The analysis of new data is already underway. The new data sample corresponds to data taken during the year 2008, in which detector was taking data in different configurations (due to the deployment of new lines). The results will be presented soon.
